What's the hype?
Various components of drug development, including experimentation, evidence generation, and marketing are already subject to regulation. However, there is interest in expanding the remit of regulatory agencies in Europe and the United States in order to make drug manufacturers more accountable and market authorisation more stringent. 3 Recent proposals include making the raw data collected in pivotal randomised controlled trials of new drugs publicly available and developing a framework for independent appraisal of evidence.
One particularly important aspect is the standards of evidence for marketing authorisation. 4 Currently, each new product is evaluated on its own merit, without being assessed against other available treatments. As a result, many drugs are approved on the basis of placebo controlled trials without showing their equivalence, non-inferiority, or superiority to existing alternatives. There are proposals in the United States and Europe to require evidence on comparative efficacy at the time of licensing. 1 5 This is because the current regulatory environment crowds the marketplace with products that offer marginal, if any, improvements in therapeutic value over existing options. 6 7 With an ever increasing number of seemingly similar drugs for a given condition, prescribers do not have adequate evidence on the comparative clinical effect and safety to determine the best drug option. 8 Yet manufacturers have expressed concerns about being required to provide comparative evidence at the time of marketing authorisation. Some argue that existing experimental designs-such as active-comparator trials-are expensive and take a long time to complete. 9 Delays in launching new products are also said to be costly, as companies lose exclusivity periods and receive potentially lower returns to research and development; this lowered profit expectation, in turn, discourages future investment. 10 Manufacturers maintain that regulation requiring them to show that their products provide added value would also discourage investment and hinder the development of new drugs. 11 In a recent survey, 64% of respondents from these sectors stated that demonstrating that their products have added value, whether clinical or economic, is a major challenge.
12

Regulatory environment
The market for pharmaceutical products is highly regulated compared with that of other sectors, with regulators given the power to restrict products from entering the market. Manufacturers are prohibited from marketing new drugs before they are licensed by the Food and Drug Administration (FDA) in the United States or the European Medicines Agency (EMA) in Europe.
The defining piece of legislation that has had a lasting effect on the evidence standards for pharmaceutical market access in the United States is the Kefauver-Harris Drug Amendments of 1962, which mandated that manufacturers establish proof of efficacy and safety through recognised "well-controlled studies." 13 These amendments formally required manufacturers to establish rules 15 EMA also rewards manufacturers with an extended (11 year) marketing protection period if they can demonstrate that their product offers improved efficacy or safety over existing treatments.
In both the United States and Europe, while submission of comparative evidence is encouraged, regulatory agencies have been reluctant to set comparative assessments as the default evidence standard for market approval, although there have been renewed calls to impose stricter regulation on latecomer products that have questionable therapeutic value.
Health of pharmaceutical innovation
Many have suggested that the pharmaceutical industry as a whole is suffering from a productivity crisis. 17 Defining innovation in the pharmaceutical sector remains controversial. One commonly used metric by which to measure innovation is the number of new molecular entities entering the marketplace. 13 The figure⇓ shows that by this definition of innovation, the rate of pharmaceutical innovation is not declining. In fact, since the 1962 regulatory requirement in the United States for manufacturers to establish evidence of safety and effectiveness, there has been an increase in the number of new products reaching the market. Furthermore, an analysis by Munos shows that the rate of drug approvals has been constant over the past 60 years with an upward trend from 1980-95 (culminating in 53 approvals in 1996). 16 The argument that regulation has reduced pharmaceutical innovation is therefore unsubstantiated.
Although the number of new products reaching the market has not decreased with existing regulation, manufacturers argue that stricter market authorisation will lead to fewer new drug approvals at increasingly higher cost. 17 The cost of developing new drugs has reportedly increased, as have total research and development expenditures, 18 while the number of new drugs introduced to the market has increased moderately. 19 However, there are disagreements regarding the research and development costs of a new drug, 20 with some research finding oft stated figures to be grossly overestimated. 21 Total research and development expenditures may include promotional spending that is not directly tied to developing new products. 22 Inflation adjustment often does not properly account for changes in the price of investment, and reported research and development figures sometimes do not account for changes in prices.
Effects of requiring comparative evidence
Without historical evidence to suggest that regulation leads to declines in innovation, what are the other potential outcomes of introducing higher evidence standards? Requiring comparative evidence at the time of market approval could have a number of advantages. In the current regulatory environment, relative benefits and harms of a new drug often emerge only after market entry, which may be too late to adequately meet the information needs of decision makers in clinical practice.
In addition, unlike regulatory agencies, payers need manufacturers to provide comparative evidence to support decisions for coverage and reimbursement. In some cases, this discrepancy in evidence requirements results in conflicting decisions by regulatory agencies and healthcare funders. For example, health technology assessment agencies such as the National Institute for Health and Clinical Excellence (NICE) in the United Kingdom, which makes decisions on value for money on behalf of the National Health Service, require comparative evidence to inform decisions on coverage and reimbursement. A lack of relevant head to head trial data was one of the reasons NICE cited for recommending against reimbursement of bevacizumab, cetuximab, and panitumumab, which were approved by the EMA for metastatic colorectal cancer. There is a need to align the evidence needs of regulatory bodies, country level payers, and health technology assessment agencies. 23 Requirements for comparative evidence at the time of market approval could also encourage manufacturers to focus on therapeutic areas with limited treatment options or where comparators have poor efficacy or serious side effects, because drugs in those areas would face fewer obstacles to authorisation. There are indications that this is already happening-manufacturers are increasingly evaluating their portfolios to identify the products likely to face the greatest scrutiny. 24 These include product classes with numerous, similar alternative therapies such as biological treatments for rheumatoid arthritis and oral treatments for diabetes. Given that investment in active-comparator trials varies tremendously across therapeutic areas, standardising evidence requirements and making comparative evidence the default option could shift drug development towards areas where innovation has historically been lacking. 25 Nonetheless, there are legitimate concerns regarding changes in evidence standards. Critically, judgments of efficacy are often based on surrogate outcome measures, not clinical endpoints, which can complicate the assessment of benefits and harms at the time of market entry. Even if comparative evidence for market approvals becomes the norm, the full effects of new treatments approved on evidence from surrogate endpoints may remain unknown until after marketing, as in the case for rosiglitazone and pioglitazone in type 2 diabetes.
Requiring manufacturers to generate comparative evidence could also lead to more costly and lengthy clinical trials, particularly if superiority claims are sought and multiple comparators are needed. To alleviate manufacturers' concerns, our proposal is to require evidence of similarity (equivalence or non-inferiority at a minimum) for all conditions for which an alternative treatment option exists. Given that only about 10% of new medicines that reach the market are deemed superior to existing alternatives, 26 requiring evidence of superiority could limit the number of therapeutically viable alternatives for a given condition and make it more difficult for clinicians to individualise treatment options. Nevertheless, others have proposed that for conditions with an existing generic treatment, 
Conclusions
A stricter regulatory environment for market access is likely to be opposed by manufacturers, who will claim that patients will suffer from fewer medicines reaching the market. However, there is no evidence that increased regulation limits the number of new drug approvals. Requiring comparative evidence at the time of market entry would ensure that patients, clinicians, and other healthcare decision makers such as payers and health technology assessment bodies are adequately informed about the relative merits of new treatments. Furthermore, changing the nature of regulation and raising the evidence standards at the time of licensing decisions could encourage manufacturers to concentrate on the development of new drugs in therapeutic areas with few or no alternatives. While formal regulation can take years to develop, supplementing regulation with scientific advice and guidance can steer manufacturers' interest and efforts into key research priorities and important technical issues. Overall, the risks associated with making market entry stricter seem to be relatively modest, particularly when compared with the potential benefits. 
